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FOREWORD 

This  publication  is  the  User  Manual  for  the  Modular  System  Control 
Development  Model  ( MSCDM) .  It  describes  the  system,  each  capabil¬ 
ity  and  how  to  use  it.  This  manual  was  prepared  by  the  Burroughs 
Corporation  and  is  submitted  in  accordance  with  the  requirements 
of  Contract  DCA  100-76-C-0083. 
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1.  INTRODUCTION 


1.1  Purpose 

The  Modular  System  Control  Development  Model  ( MSCDM)  Feasibility 
Development  Model  ( FDM)  developed  under  Contract  DCA  100-76-C-0083 
is  implemented  as  loop  5  of  the  Exploratory  System  Control  Model 
(ESM)  Multiloop  Network.  Operation  of  the  original  three  loop 
system  is  described  in  the  ESM  User  Manual  of  March  1977  (Document 
66143-1).  Operation  of  loop  4  is  described  in  the  ESMD  User  Man¬ 
ual  of  March  1978  (Document  66146).  The  ESM  Multiloop  Network 
provides  a  flexible  tool  for  simulating  and  comparing  a  wide  range 
of  system  control  architectures  and  their  related  procedures  and 
protocols.  The  ESM  has  been  designed  to  model  the  class  of  system 
control  architectures  that  have  the  characteristics  of  decentral¬ 
ized  operation,  modularity,  ease  of  modification  and  upgrade  capa¬ 
bility,  high  reliability,  high  survivability  and  fail-soft 
operation . 

1.2  Background 

The  following  is  based  on  information  in  the  Statement  of  Work  for 
MSCDM,  Contract  DCA  100-76-C-0083 . 

Since  1974,  the  Defense  Communications  Engineering  Center  (DCEC) 
has  been  investigating  various  distributed  computer  architectures 
for  various  communication  applications  including  digital  speech 
processing,  switching  and  system  control.  Distributed  architec¬ 
tures  that  are  designed  from  a  functional  decomposition  point  of 
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view  seem  particularly  interesting  with  respect  to  modularity, 
reliability  and  cost.  Various  efforts  such  as  the  Bolt  Beranek 
and  Newmans'  PLURIBUS  and  the  Car neg ie-Mel Ion  University  C.mmp 
advanced  computer  concepts  have  shown  the  advantages  of  a  distrib¬ 
uted  architecture  with  respect  to  modularity,  reliability  and 
cost.  For  example,  fail-soft  behavior  is  possible,  using  these 
concepts,  that  will  permit  necessary  functions  to  continuously 
operate  even  if  some  of  the  components  fail. 

The  advent  of  Large  Scale  Integration  technology  and  microproces¬ 
sors  in  particular  has  now  made  it  advantageous,  cost  wise,  relia¬ 
bility  wise,  and  maintainability  wise,  to  design  distributed  com¬ 
puting  systems.  Microprocessors  exist  that  can  be  used  to  replace 
wired  logic  as  well  as  sophisticated  computing  systems.  In  fact 
there  are  microprocessor  systems  on  the  market  that  are  capable  of 
replacing  sophisticated  minicomputer  systems.  Currently  one  of 
the  main  uses  of  microprocessors  in  the  area  of  automatic  control 
is  the  design  of  controllers.  It  now  seems  particularly  advan¬ 
tageous  for  DCA  to  investiage  the  use  of  microprocessors  in  dis¬ 
tributed  architecture  concepts  which  incorporate  the  functions  of 
System  Control  as  it  pertains  to  the  DCS.  The  DCS  is  a  general 
purpose  system  composed  of  leased  and  Government-owned  trans¬ 
mission  media,  relay  stations,  and  switching  centers.  It  embraces 
all  of  the  long-haul  point-to-point  DCS  assets  of  the  three 
Military  Departments.  The  DCS  encompasses  a  wide  range  of 
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services,  including  command  and  control,  intelligence,  and  early 
warning,  as  well  as  administrative  and  logistical  communications. 
The  major  networks  within  the  present  DCS  provide  voice,  secure 
voice,  and  secure  record  communications  service.  Each  of  these 
networks  is  characterized  by  a  degree  of  automatic  switching,  a 
military  precedence  system,  world-wide  trunking,  and  service  to  a 
large  community  of  defense  and  other  U.  S.  Government  users. 

The  control  and  management  of  a  large  communication  system  is  a 
complex  task.  It  includes  the  continual  monitoring  and  assessment 
of  system  performance,  the  formulation  and  implementation  of 
control  actions  in  response  to  system  performance  degradation,  the 
detection,  isolation  and  restoral  of  faults  and  the  generation  of 
analyses,  reports  and  displays  in  support  of  the  system  planning 
and  engineering  process.  In  order  to  carry  out  these  functions, 
system  controllers  require  ADP  equipments  which  are  geographically 
distributed  and  in  constant  interaction  and  communication  with 
each  other. 

In  recent  years  there  has  been  considerable  interest  in  more 
automated  techniques  for  system  control.  The  Assistant  Secretary 
of  Defense  for  Telecommunications  (now  known  as  DTACCS)  stated  in 
guidance  for  submission  of  the  FY  75-79  program  objective  memoran¬ 
dum  that  the  DCA  effort  in  the  area  of  automatic  system  control 
and  technical  control  should  be  expanded.  The  Defense  Communi¬ 
cations  System  (DCS)  must  be  a  highly  survivable  entity  in  order 
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to  insure  that  its  vital  mission  is  carried  out.  In  order  to 
enhance  system  survivability,  it  is  highly  desirable  to  decentra¬ 
lize  the  real-time  monitoring  and  control  process  as  much  as 
possible.  Therefore,  if  the  system  is  fragmented  the  remaining 
system  control  elements  will  be  able  to  effectively  operate  their 
fragmented  portions  of  the  DCS. 

The  MSCDM  Project  consists  of  two  major  phases.  Phase  I  is  a 
study  in  order  to  determine  a  near  optimal  set  of  System  Control 
modules  and  recommend  an  architecture  to  connect  the  modules. 
Phase  II  is  an  implementation  of  the  recommended  modules  and 
architecture  in  order  to  demonstrate  feasibility  of  the  approach. 
The  MSCDM  along  with  the  ESM  make  up  the  ESM  Multiloop  Network  for 
System  Control  Simulation. 

1.3  System  Elements  and  Connectivity 

The  MSCDM  Feasibility  Development  Model  ( FDM)  is  given  in  Figure 
1-1.  The  loop  will  be  referred  to  as  loop  5  in  the  ESM  Multiloop 
Network.  The  default  MSCDM  functions  are  assigned  to  each  node  as 
shown;  however,  since  each  node  is  down  line  loadable  from  the 
program  development  unit  (PDU) ,  functions  can  be  mapped  to  hard¬ 
ware  modules  in  many  different  configurations.  Each  node  is 
assigned  a  node  designator  as  shown.  Each  node  owns  at  least  one 
logical  identifier  (LID)  which  is  equal  to  its  node  designator 
(ND).  Thus  packets  can  be  addressed  to  any  node  in  the  system  by 
setting  the  destination  LID  to  the  ND  of  that  node.  The  indirect 
method  of  addressing  using  LID/functional  address  (FAD)  conversion 
tables  used  for  ESM  will  also  be  used  in  the  MSCDM.  Thus  any 
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Figure  1-1. 


MSCDM  System  Configuration 
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MSCDM  node  can  communicate  with  an  ESM  node.  In  addition,  the 
terminal  node  (ND-25)  will  have  the  ESM  ATTACH  capability  so  that 
it  can  communicate  with  ESM  terminals  and  host  processors. 

The  Loop  Interface  Units  (LIU)  are  the  same  as  in  ESMD  Loop  4. 
Thus  the  loop  is  actually  a  double  loop  configuraion  with  the  same 
ESMD  loop-back  capability.  The  UC's  are  DEC  LSI-11  microcomputers 
with  32k  x  16  memories.  The  PDU  is  a  PDP  11V03  system  which  is 
housed  in  its  own  cabinet  with  power  supply  and  can  be  used  inde¬ 
pendently  of  the  loop.  The  PDU  can  be  used  as  a  general  purpose 
processor.  The  loop  is  contained  in  a  separate  cabinet  with  power 
supply . 

An  IEEE  488  interface  is  provided  at  node  27.  Node  28  contains  a 
serial  interface  that  is  cable  connected  to  the  serial  interface 
in  the  PDP11/40  HSTB  (ND=5)  in  loop  2.  Thus  the  MSCDM  appears  as 
a  terminal  to  HSTB. 

Simulated  inputs  to  nodes  22  (VSQC) ,  23  (DSQC),  and  26  ( BWBSA) 
will  be  generated  by  an  LSI-11  microprocessor  used  as  a  simulated 
input  generator  (SIG).  The  SIG  will  contain  three  serial  inter¬ 
aces  in  nodes  22,  23,  and  26. 
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1.3.1  Re  1  at  i  on  ships  wit-h  ESM  Loops  1-4 


The  MSCDM  is  integrated  as  loop  5  of  the  ESM  Multiloop  Network 
shown  in  Figure  1-2.  Loop  5  and  its  nodes  can  operate  indepen¬ 
dently  from  the  other  network  loops  or  in  conjunction  with  other 
network  loops,  via  a  loop  interface  node  known  as  a  gateway  node. 
Nodes  13  and  21  are  gateway  nodes  in  loop  4  and  5.  In  loop  5, 
node  21  recognizes  and  accepts  packets  destined  for  other  nodes  on 
loops  within  the  network.  Node  21  passes  the  packets  tj  gateway 
node  13  over  a  9600  baud  asynchronous  line.  Loop  5  also  has  a 
connection  (node  28)  to  the  PDP11/40  in  loop  2.  The  node  28 
microprocessor  appear  as  a  terminal  to  the  PDP11/40  operating 
system. 

Any  terminal  on  a  loop  has  the  capability  to  communicate  with  any 
other  node  in  the  network  via  use  of  the  ATTACH  function.  The 
command  "ATTACH  XX"  entered  at  a  any  terminal  denotes  the  logical 
address  of  the  node  to  which  the  user  wishes  to  communicate.  The 
nodal  software  interprets  the  command  and  directs  that  terminal's 
input  to  the  selected  nodal  processor.  For  example  "ATTACH  16" 
typed  at  node  25  terminal  enables  the  user  to  communi cate  with  the 
B776  Host  processor  on  loop  4,  node  16.  The  user  should  attach 
terminal  nodes  only  to  processors  which  have  the  capability  to  com¬ 
municate  with  a  terminal. 
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1.3.2  [.oop  5  Module  Intercommunication 


Any  nodal  module  cun  communicate  wi  Hi  any  other  module,  however, 
the  nodal  software  ior  t  iv  'VACDM  application  defines  the  flow  of 
information  in  the  system.  The  OCRI  terminal  is  normally  ATTACHED 
to  the  DBMS  which  runs  the  User  Language.  The  other  F.SM  terminals 
communicate  with  the  User  Language  via  the  loop  4-5  gateway 
(SSCI ) . 


The  SIG  provides  inputs  to  the  VSQC,  DSOC  and  BWSBA ,  which  in 
turn,  communicate  simulated  faults  to  the  FIAC  module.  FIAC 
generates  event  reports  to  the  OCRI  and  DBMS.  The  PDPll/40,  which 
is  shared  by  loops  2  and  5,  generates  inputs  to  the  SDCA,  which 
then  generates  switch  saturation  reports  to  the  OCRI  and  DBMS. 
The  program  SDCA5,  which  is  run  on  the  PDPll/40  by  typing  "RUN 
SDCA5 " ,  generates  the  SDCA  inputs,  sends  them  over  a  9600  baud 
asynchronous  interface  via  node  28  and  also  outputs  them  to  the 
terminal  attached  to  the  PDPll/40.  The  DBMS,  OCRI  and  FIAC 
communicate  with  the  other  loops  via  the  SSCI  gateway,  node  21. 


An  LA36  DECWRITER  is  used  as  the  OCRI  hard-copy  terminal  attached 
to  node  2  5.  A  VT52  DECSCOPE  is  used  as  a  local  CRT  terminal 
connected  to  the  Program  Development  Unit  (PDU). 


2.  PHYSICAL  CONFIGURATION 


The  MS  CD' l  POM  loop  S  system  consi  s^s  of  the  following  major 
physical  entities: 

-  One  loop  cabinet-  containing  7  of  the  8  LSI-11  nodes,  8  loop 
interface  units  (LIUs),  1  simulated  input  generator  (SIG) , 
clock  generator/buffer  circuits,  power  supply,  and  operator 
control  panel. 

One  PDP11V03  Program  Development  Unit  containing  1  LSI-11 
node,  1  LSI-11  processor,  and  a  minidisk. 

One  CRT  terminal,  VT52 
-  One  printer  terminal,  LA36 

The  LIU  for  node  24  is  attached  by  a  ribbon  cable  to  the  PDU 
cabinet  v.hich  makes  up  the  8th  node.  The  card  layout  arrangement 
in  the  loop  5  cabinet,  is  shown  in  Figure  2-1. 

2.1  Program  Development  System 

The  Program  Development  Unit  (PDU)  makes  up  node  24.  Software  de¬ 
velopment  is  done  on  the  PDU  for  all  eight  microcomputer  modules. 
The  PDU  hardware  and  software  elements  are  listed  below: 

-  SRRVXRRA-LA  System  with  LSI- 11  CPU,  16k  x  16  MOS  RAM,  bootstrap 
loader,  serial  line  interface  cable,  dual  drive  floppy  disk  with 
512k  byte  capacity,  disk  interface,  cabinet  assembly,  LA36  DEC- 
Writer,  and  RT-11  real-time  operating  system. 
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QJ925  -AY  FORTRAN 
MSV11-CA  16k.  x  16  MOS  RAM 


BA11-ME  Expander  Box 

-  BCV1B-02  Cable 

-  VT52-AA  DECScope  CRT 
DLV11  Serial  Interface 

-  DC05M-2C  Cable 

The  PDU  backplane  card  layout  is  given  in  Figure  2-2. 

2.2  Nodal  Hardware 

The  following  DEC  hardware  as  shown  in  Figure  2-3  make  up  each 
node  other  than  node  24: 

KD11-HD-LSI-11/2  CPU  plus  32KW  x  16  RAM  on  two  boards 

LIU-LS I- 1 1  interface  (BLIUI)  implemented  using  a  DCK11-AD  DMA 
Bus  Interface  (Refer  to  MSCDM  Hardware  Maintenance  Manual  for 
description  of  BLIUI  ) 

-  MRV11-AA  PROM  Loader  Card 

DLV11  Serial  Interface  Unit  except  for  node  27  (Figure  2-4) 
which  uses  a  IBVll-A  Instrument  Interface 

The  following  Burroughs  hardware  is  used  at.  each  node: 

LIU  (Loop  Interface  Unit)  (Refer  to  MSCDM  Hardware  Maintenance 
Manual  for  description  of  BLIUI): 

Common  loop  circuits  such  as  loop  clock  generator  and  clock 
buffer.  The  SIG  processor  is  not  directly  connected  to  the 
loop;  it  has  3  DLV11  Serial  Interface  Units  connecting  it.  to 
Nodes  22,  23  and  26  (Figure  2-5). 
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3. 


INSTALLATION 


Installation  ot  the  MSCDM  is  concerned  with  installing  the  PDP 
11V03  PPU,  t he  Loop  5  cabinet,  the  VT52  CRT,  and  LA36  terminals, 
and  interfacing  these  units  with  each  other,  with  the  loop  4  ESMD 
cabinet,  and  with  the  PDP  11/40  in  loop  2.  A  typical  floor  plan 
layout  is  shown  in  Figure  3-1.  The  system  cables  are  listed  in 
Table  3-1. 


Table  3-1  MSCDM  System  Cables 


Descr i pt i on 

Loo p  #  5  to  Loo p  # 4 

Node  28  t0  PDP  11/40 

VT52  t0  PDU 

LA 3 6  t0  Node  25 

PDU  to  LIU-Node  24 

SIG  to  Node  22 

SIG  tQ  Node  23 

SIG  to  Node  3/ 


Length  (f  t  ■  ) 
20 
30 
10 
10 
10 
3 
3 
4 


All  cables  are  equiped  with  connectors  at  each  end.  l‘sb  :  i 
nectors  are  compatible  with  mating  connectors  provided  on  the 
equipment.  All  cables  are  either  flat  ribbon  or  twisted  pair  and, 
except  for  the  SIG  cables  which  reside  within  the  loop  5  cabinet, 
are  routed  under  the  floor. 


Figure  3-2  shows  the  physical  characteristics  of  the  loop  5  cabin¬ 
et.  The  cabinet  is  mounted  on  casters,  but  is  expected  to  remain 


SIDE 


Figure  3-2.  Loop  5  Fhysical  Characteristics 


all  dimensions  are  approximate 


relatively  stationary.  The  cabinet  should  be  oriented  as  shown  on 
the  example  floor  plan  (Figure  3-1)  for  ease  of  operation  and 
maintenance.  Maintenance  and  installation  procedures  require 
removing  the  lift-off  side  panels.  Note  that  the  panel  retaining 
bolts  at  the  bottom  of  the  cabinet  must  first  be  loosened. 
Maintenance  access  clearance  of  at  least  three  feet  should  be 
provided  on  each  side  of  the  cabinet. 

The  physical  characteristics  of  the  PDU,  DECwriter  and  DECscope 
are  given  in  Table  3-2. 

Table  3-2  MSCDM  Physical  Characteristics 


Physical  Component 

He  lght 

Depth 

Width 

Weight 

PDU  H  984-BA 

Computer  Cabinet 
(including  casters) 

64  cm 
(25.5  in) 

72  cm 
(28.1  in ) 

54  cm 
(21.5  in) 

82  kg 
(180  lb) 

LA  36  DECwriter  II 

85.1  cm 
(33.5  in) 

60.7  cm 
(24.0  in ) 

69.9  cm 
(27.5  in) 

46.4  kg 
(102  lbs) 

VT  52  DECscope 

36.0  cm 
(14.1  in) 

69.0  cm 
(27.2  in) 

53.0  cm 
(20.9  in) 

20  kg 
(44  lbs) 

The  VT52  may  reside  on  the  PDU  cabinet  or  on  a  separate  table. 
The  four  MSCDM  components  (Loop  5,  PDU,  LA36,  VT52)  each  use  a 
standard  3  prong  plug,  single  phase  60  Hz,  115V  power. 
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4  . 


OPERATING  CONTROLS  AND  PROCEDURES 


4.1  Operator  Controls 

Operator  controls  are  contained  on  the  Operator  Control  Panel 
which  resides  outside  the  Loop-5  cabinet  and  the  Utility  Panel 
which  resides  inside  the  Loop-5  cabinet. 

4.1.1  Operator  Control  Panel 

The  Operator  Control  Panel  is  illustrated  in  Figure  4-1.  The  ON 
pushbutton  switch  turns  loop  5  power  ON  and  OFF.  It  glows  white 
when  power  is  ON.  The  CLEAR  switch  clears  all  eight  processors  in 
the  cabinet  such  that  they  all  go  into  load  mode  (lift  up  plastic 
cover  to  operate  switch).  The  eight  indicator  lights  glow  red 
when  the  processor  is  running  and  are  off  when  the  processor  is 
halted.  Under  normal  system  operation  all  necessary  operator 
controls  reside  on  the  Operator  Control  Panel. 

4.1.2  Utility  Panel 

The  Utility  Panel  is  mainly  used  for  maintenance  functions.  It 
resides  inside  the  Loop  5  cabinet;  access  to  the  panel  is  by 
opening  the  cabinet  front  door.  The  Utility  Panel  is  illustrated 
in  Figure  4-2.  Circuit  breakers  are  provided  for  main  cabinet  and 
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convenience  outlet  powei  .  Individual  power  and  run/halt  switches 
are  provided  foi  the  eight  microprocessors.  The  EXT-CK  BNC  con¬ 
nector  is  used  for  external  loop  clock  input  when  the  top  switch 
on  the  clock  board  is  in  the  down  position. 


System  Diskettes 


4. 2 

4.2.1  MSCDM  system  disked  os  are  described  below. 

Diskette  #1:  Contains  the  Loop  Loader  Utility  and  the  RT- 1 1 

operating  system.  This  diskette  normal lv  resides  in 
drive  0  {DXO: ) . 

Diskette  #2:  Contains  the  task  tiles  tor  Nodes  21  -  27  (excluding 
Node  24)  and  for  the  SIG 

Diskette  #2A:  Contains  the  task  tiles  for  Node  28. 

Diskette  #3;  Contains  DBMS  ran  file  and  S/J  OS  and  nodal  task 
file. 

Diskette  #3A:  Contains  the  message  display  file,  and  status  file 
for  Node  24  execution. 

Diskette  #4:  Used  for  linking.  Contains  FORTRAN 

compiler,  MACRO  Assembler  and  libraries.  Runs  in 
DXO: 

Diskette  #5:  Contains  the  source  files  for  Node  21. 

Diskette  #6:  Contains  the  source  files  for  Node  22. 

Diskette  #7:  Contains  the  source  files  for  Node  23. 

Diskette  #8:  Contains  the  source  files  for  Node  24. 

Diskette  #9:  Contains  the  source  files  for  Node  25. 

Diskette  #10:  Contains  the  source  files  for  Node  26. 

Diskette  #11:  Contains  the  source  files  for  Node  27. 

Diskette  #12:  Contains  the  source  tiles  for  Node  28. 

Diskette  #13:  Contains  the  source  files  for  the  SIG. 

Diskette  #14:  Scratch  disk. 

Diskette  #15:  Contains  the  source  files  for  the  Loader  Utility  and 
PROM  Loader  programs. 

Diskette  #16:  Contains  diagnostic  programs  for  the  LSI-11 
processor  and  loop  hardware. 

Diskette  #17:  Contains  miscellaneous  files,  IEEE  interface  and 
other  special  programs. 

Diskette  #18:  Contains  DBMS  Linker  DXO: 

Diskette  #18A:  Contains  DBMS  Object  files. 
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There  are  nine  diskettes  which  contain  programs  that  support  the 
DEC  PDP11V03  as  a  stand  alone  unit.  Refer  to  DEC  document 
"Introduction  to  RT11"  for  further  explanation  of  each  program. 
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4.3  System  Start-Up 


4.3.1  Cn  Loop  5  Utility  Panel  make  sure  that-  individual  nodal 
power  swMches  are  ON,  Run/Hal  t  switches  are  in  the  RUN  position, 
and  main  power  breaker  is  ON. 

4.3.2  Turn  Loop  5  main  power  switch  ON  (on  Operator  Control 
Panel  ) . 

4.3.3  Press  Clear  Switch  on  Operator  Control  Panel. 

4.3.4  Check  that  all  LED's  are  ON. 

4.3.5  Turn  PDU  main  breaker  ON  (on  rear  of  cabinet). 

4.3.6  Turn  LA36  DECWriter  ON. 

4.3.7  Turn  VT52  CRT  ON. 

4.3.8  Insert  Diskette  #1  in  Drive  0  (DXO:  )  for  Loop  Loader 
Utility  and  Operating  System. 

4.3.9  Turn  PDU  DC  ON  switch  to  ON,  ENABLE/HALT  switch  to  ENABLE, 

and  LTC  switch  ON,  ensure  a  appears  on  CRT  (VT52 )  when  DC 

switch  is  placed  to  the  ON  position. 

4.3.10  When  CRT  displays  a  '$',  type  DX  carriage  return  and 
system  will  boot-strap  from  DXO: 
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4.3.11  After  boot-strap  display,  type  in  current-  date/time  in 
format : 

.DA  XX-XXX-XX  (Day-Month-Year  ex.  l-Nov-79) 

. T I  XX: XX  (Hour: Min  ex :  12:01) 

4.3.12  Press  Clear  Switch  on  operator  control  panel. 

4.3.13  Enter  R  FDMLDR  on  VT52  CRT.  The  loader  will  then  format 
the  screen  as  in  Figure  4-3,  automatically  perform  a  report  status 
on  each  of  the  nodes,  and  display  their  current  status  on  the 
lower  portion  of  the  screen.  During  any  mode  of  the  loader  it 
will  update  the  line  on  the  CRT(VT52)  of  the  node  it  is  currently 
operating  on  with  status  and  any  detected  errors. 

Status  messages  are  given  below: 

NODE  21:  ON-LINE  READY  MODE 

Node  running  loader  prom  and  ready  to  be  loaded. 

NODE  21:  ON-LINE  ERROR  DETECTED 

Node  running  loader  prom  and  during  initialization  of  the  LIU 
an  error  was  encountered.  (Try  pressing  CLEAR  SWITCH  again 
and  selecting  mode  4,  if  it  does  not  come  on  line,  a  hard 
error  has  developed  in  that  node) . 

NODE  21:  OFF-LINE  NO  RESPONSE 

Node  does  not  respond  to  a  report  status  command,  (insure  the 
node  has  power,  RUN/HALT  Switch  is  in  RUN  position,  and  run 
LED  is  on;  if  not,  node  is  unable  to  communicate  via  the 
loop).  56 


Once  all  nodes  .ire  on  line  and  ready  Mie  user  should  select  one  of 
(■he  following  modes  of  operation: 

4.3.14.1  MODE  1  NORMAL  LOAD 

By  selecting  this,  ("he  loop  is  loaded  in  the  normal  configuration 
of  software  found  on  the  TASK  diskette  #2  into  Drive  1  (DX1) 

(which  must  be  placed  in  drive  before  selection)  and  loads  Nodes 
21,  22,  23,  25,  26,  27  and  the  SIG  and  with  their  respective 
files.  The  loader  will  then  ask  for  diskette  containing  "NODE 
28.SAV".  The  operator  should  then  replace  diskette  #2  in  Drive  1 
( DX1 )  with  Diskette  #2A  and  press  RETURN.  The  loader  then  loads 
Node  28  and  performs  a  start  command  on  all  of  the  nodes.  The 
loader  will  then  clear  the  screen  and  stop,  enabling  user  to  start 
node  24’ s  software.  This  is  done  by  turning  the  DC  PWR  switch  on 
the  front  of  the  PDU  to  the  OFF  position,  removing  diskettes  from 
drive  0  (DXO)  and  drive  1  (DX1),  and  placing  diskette  #3  into 

drive  0  (DXO)  and  placing  diskette  # 3A  into  drive  1  (DX1).  Turn 


DC  FWR  switch  to 

the  ON  position 

and 

ensure 

a  ' 

$'  appears 

on  CRT 

( VT52)  .  Type  DX 

and  RETURN  on 

the 

CRT. 

The 

operating 

system 

"DXMNSJ. SYS"  will 

now  be  booted. 

User 

should 

now 

type: 

. RESET 
. R  NODE24 

Node  24  (PDU)  is  now  loaded  and  running  its  normal  software  config¬ 
uration  which  is  the  MSCDM  User  Language.  The  LA36  attached  to 
node  25  will  now  act  as  the  human  interface  terminal  to  the  loop 


network . 
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4. J. 14.2  MODE  2  INDIVIDUAL  LOAD 


By  selecting  this,  a  single  node  or  nodes  can  be  loaded  with  a 
file.  When  selected,  the  following  appears  mid-screen  on  the  CRT: 

NODE  l  ] 

FILE  [  ] 

Type:  xx-Node  ##  designator,  99-to  terminate  this  mode,  00-SELECT 

all  nodes.  This  mode  loads  all  nodes  in  the  loop  5  cabinet  with 
the  exception  of  the  SIG  processor  with  the  specified  file,  press 


(RET)  and 

type 

file 

name 

and  press 

(RET) , 

( No  t  e 

-SIG  cannot  be 

loaded  under  an 

O 

o 

command  because 

of  t  he 

file 

format  of  that 

processor 

( . LDA) 

so 

thi  s 

processor  must  be 

selected  oy  itself). 

This  mode  responds  as  in  mode  #1  except  it  does  not  load  the 
normal  node's  file  and  does  not  auto-start  the  processors. 

4.3.14.1  MODE  3  START  NODE(S) 

By  selecting  this  mode,  the  user  may  start  a  single  node  or  (re) 
start  all  nodes  on  the  loop,  by  sending  a  command  message  to  the 
node  requesting  that  they  start  their  application  software. 

The  loader  displays  mid-screen  on  the  CRT. 

START  NODE  [  ] 

TYPE:  xx-Node  #  Designator,  99-to  terminate,  00-SELECT  all 

nodes,  press  (RET).  (Note:  SIG  is  autostarted  alter  load  only 
and  will  not  respond  to  tins  command)  . 
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4.3.14.4  MODE  4  REPORT  STATUS 

By  selecting  this,  the  loader  sends  a  command  message  to  all  nodes 
requesting  that  they  report  their  current  status  back,  the  loader 
then  displays  that  status  on  the  lower  portion  of  the  screen. 
(Refer  to  4.3.13  for  the  meaning  of  the  status  reports  that  appear 
on  the  bottom  of  CRT  (VT52)  screen) . 

4.3.14.5  MODE  5  TERMINATE 

By  selecting  this,  the  user  wishes  to  stop  the  loader,  the  loader 
clears  the  CRT  screen  and  turns  control  back  to  the  operating 


MSCDM  (LOOP  5)  LOADER  /  RUNNING  ON  NODE  24 

SELECTION  ? 

1 .  NORMAL  LOAD 

2.  INDIVIDUAL  LOAD 

3.  START  NODE ( S ) 

4.  REPORT  STATUS 

5.  TERMINATE 


NODE 

21: 

ON-LINE 

READY 

MODE 

NODE 

22: 

OFF-LINE 

NO  RESPONSE 

NODE 

23: 

ON-LINE 

ERROR 

DETECTED 

NODE 

25: 

ft 

NODE 

26: 

It 

NODE 

27  : 

It 

NODE 

28: 

It 

NODE 

20: 

II 

Figure  4-3 
CRT  Screen  Format 


4.4  USER  LANGUAGE 


The  followin'-)  Host-Console  dialogue  vs  given  as  an  example  ot  the 
FDM  User  Language.  Responses  are  typed  on  the  operator  console. 
The  dialogue  may  be  restarted  at  any  time  by  entering  DS  at  the 
console.  Messages  to  be  sent  on  the  loop  are  terminated  with  a 
Carriage  Return.  For  multiple  line  messages,  a  CTRL  C  character 
vs  used  at  the  end  ot  each  line;  a  CTRL  U  character  vs  used  to 
erase  the  current  line  typed  in. 

Mode  1  (CRT-to-CRT)  will  allow  a  message  to  be  sent  from  the  Node 
25  Console  to  another  CRT.  Mode  2  (System  Inquiry)  will  give  all 
the  ESM  system  intormation.  Mode  3  (Module  Update)  will  allow  the 
operator  to  turn  the  event  reporting  on  or  oft,  and  request  a 
measurement  on  any  equipment  in  the  system.  Mode  4  (File  Access) 
will  allow  the  operator  to  access  records  of  files  by  entering  a  4 
or  6  character  key.  Mode  5  (Report)  will  give  the  operator  a  menu 
selection  of  commands  that  will  generate  a  report  on  the  failure 
and  repair  of  the  equipment.  Mode  6  (Status)  will  give  the  cur¬ 
rent  status  of  all  the  equipment.  The  following  is  the  dialogue 
for  the  User  Language. 


MODE  1  (CRT- tO-CRT) 
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node  25  will  now  act  as  the  human  interface  terminal  to  the  loop 


network . 
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-  MODE  4  (FILE  ACCESS) 


and  will  not  respond  to  this  command) 
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4 . 5  MAINTENANCE  AND  HI  AGNOSTICS 


The  MSCDM  maintenance  philosophy  is  similar  'o  Mu'  of  ESMD;  i.e., 
run  duvjnos'  ic  programs  in  order  'o  isola'e  'he  had  card  and  *  hen 
replace  *  he  bad  card  with  a  spare.  The  following  paragraphs 
iden*  ify  *  he  various  diagnostic  programs  and  'hen  appl  ica*  ion  for 
use  in  MSCDM. 

4.5.1  LS  I- 1 1  MEMORY  TEST 

Source  Rile:  l, SI  MEM.  MAC 
Task  File:  LSIMEM.SAV 

PURPOSE:  To  t(.3«  i,si-ll  Mos  Memory  board 

DESCRIPTION:  This  program  writes  and  reads  various  pa"  urns  m'o 

♦  he  L.S  1  -  1  1  memory  s' nr'  mo  a'  *  he  las'  address  of  'he  program,  'o 
address  I6OOOO3.  The  pa** urns  used  are  all  zeros,  all  ones,  al'er- 
nn'ino  ones  and  zeros  and  random  numbers.  1!  'he  da* a  read  from  a 
memory  location  doesn1'  match  *  he  da*  a  wri*'en  tj  1*  (  •  he  program 
halts  displaying  'he  curren*  program  address  which  is  used  'o 
de'ermine  which  'es*  failed  and  loca*  ion  MSTART  con'ains  'he  bad 


memory  address 


4.5.2  LSI- 11  CPU  TEST 


Source  File:  LSICPU.MAC 
Task  File:  LS1CPU.SAV 

PURPOSE:  To  teS*  LSI- 11/2  CPU 

DESCRIPTION:  This  program  ^es'-s  all  LSI-11/2  single,  double,  and 

jump  ins' rue*  ion  se*s.  The  program  loops  un*  l  1  an  error  is 
de*ec*ed  in  *  he  CPU;  when  detected,  *  he  curren'  program  address  is 
displayed  showing  wha'  instruction  se*  is  causing  ♦ he  error. 

4.5.3  LSI- 11  REAL  TIME  CLOCK  TEST 

Source  File:  LSICLK.MAC 
Task  File:  LSICLK.SAV 
PURPOSE:  To  test  LSI- 11  RTC 

DESCRIPTION:  This  program  waits  for  interrupts  from  * he  real  time 

clock  and  increments  a  counter  when  one  is  received.  When  *he 
program  does  nof  detect  an  interrupt  in  a  given  *ime  it  halts, 
detecting  an  error,  and  displays  current  program  address. 


4.5.4  LIU  BUFFER "TEST 


Source  File:  LIUBUF.MAC 
Task  File  :  LIUBUF.SAV 

PURPOSE:  To  test  the  inpu*  and  output  buffers  in  *-he  LIU. 

DESCRIPTION:  This  program  initializes  the  buffers  and  ^hen  writes 

and  reads  various  patterns  from  the  LIU  buffers.  The  patterns 
used  are  all  ones,  all  zeros,  alternating  ones  and  zeros  and 
random  numbers.  If  the  ,ia'a  read  from  *he  LIU  buffer  does  no* 
match  the  dafa  written  to  it,  the  program  stores  an  indicator  of 
which  buffer  is  in  error  and  halts,  displaying  the  current  program 
address.  Otherwise,  *  he  program  loops,  repeating  <he  tt,s» 
i  nde  f  mUely. 


4.5.5  LIU  ADDRESS  COMPARISON  RAM  TEST 

Source  File:  LI  DRAM. MAC 
Task  File  :  LIURAM.SAV 

PURPOSE:  To  teSt  *  he  address  comparison  RAM  of  the  LIU 

DESCRIPTION:  This  program  writes  and  reads  various  patterns  to 

the  address  comparison  RAM.  The  patterns  used  are  all  zeros,  all 
ones,  alternating  ones  and  zeros  and  random  numbers.  If  *  he  da*  a 
read  from  a  memory  location  doesn't  match  *he  data  written  tG  it  f 
*  he  program  halts  displaying  current  program  address.  Otherwise, 
the  program  loops,  repeating  the  tests  indefinitely. 


4. 5. ft  BLIUI  INTERFACE  TEST 


Source  File:  LIUINT.MAC 
Task  File  :  LIUINT.SAV 

PURPOSE:  To  teSe  *  he  L3I-11/LIU  interlace 

DESCRIPTION:  This  program  tests  the  interface  registers  wi*h 

patterns  of  all  zeros  and  ones  and  continues  by  selecting  INPUT 
BUFFER  0,  where  i*  performs  a  DMA  write  of  a  pattern  of  alter¬ 
nating  zeros  and  ones  and  *hen  performs  a  DMA  READ,  *esting  the 
da*-a  read  back.  Should  the  data  written  not  compare  tQ  ♦  he  da*  a 
read,  the  program  halts,  displaying  the  current  program  address. 

4.5.7  MSCDM  DIAGNOSTIC  OPERATING  INSTRUCTIONS 

4. 5. 7.1  RUNNING  DIAGNOSTICS  ON  PDU  NODE 

1.  Insert  diskette  #1  in*o  DXO : 

2.  Insert  diagnostic  diskette  #16  into  DXl : 

3.  Type  .GET  fid  where  fid=file  name 

4.  Press  BREAK  KEY 

5.  Insure  that  the  RTC  is  off 

6.  TYPE  @1000G 

7.  Diagnostic  will  then  loop  until  an  error  is  detected 
whereby  *he  current  program  address  (PC)  +2  will  be  displayed 
on  the  CRT.  By  looking  at  the  source  code  for  that  diagnos¬ 
tic  the-  address  (PC)  will  indicate  the  error  that  was  detect¬ 
ed,  and  the  user  registers  will  hold  the  cause  of  the  error. 


4.5.7.: 


RUNNING  DIAGNOSTICS  ON  A  LOOP  NODE 


1.  Inser*  diske^e  #1  in^o  DXO: 

2.  Inser*  diagnosMc  diske**-e  #16  in^o  DXl  : 

J.  Turn  •'.he  RTC  oft'  on  node(s)  under  tes* 

4.  Run  FDMLDR  to  load  and  s^art  ♦‘he  diagnostic 

5.  Insure  the  RUN  LED  on  the  fron*  panel  for  that  node  stays 
on  (diagnostic  running).  Should  •'he  LED  extinguish  an  error 
was  de^ec^ed  and  the  software  has  halted. 

6.  By  attaching  a  CRT  MAINTENANCE  CABLE  to  the  node  and 
res*ar*ing  program  a*-  address  1000  (^  1000G)  using  *-he  CRT*-he 
diagnostic  will  again  begin  to  run  and  when  *he  error  deve¬ 
lops  again  *-he  (PC)  will  be  displayed  on  the  CRT.  By  looking 
a*  ♦'he  source  code  for  that  diagnostic  ♦‘.he  address  (PC)  will 
indicate  the  error  'ha'  was  detected,  and  •'he  user  registers 
hold  vhe  cause  of  the  error. 

No*e:  No*  all  nodes  contain  a  DLVII  interface  card  tha*:  can 

support  *;he  CRT.  Cards  may  have  to  be  swapped  wi*h  another 
node . 

4.5.7. 3  RUNNING  DIAGNOSTICS  ON  SIG 

SIG  *:akes  a  special  '-ype  of  software  which  is  in  the  .  LDA  forma*- 
and  when  loaded  it  STARTS  automatically.  Also  note  that  the  SIG 
loads  via  the  asynchronous  interface  from  node  26.  The  procedure 
o*her  *han  ♦ha*'  is  the  same  for  any  other  node  on  loop. 


8  2 


4.5.8  SEQUENCE  OF  DIAGNOSTICS 


By  running  diagnostics  m  a  certain  sequence, 
can  be  isolated  down  'o  a  specific  card.  The 
is  given  below; 


1 . 

RUN 

LSI  CPU  - 

CPU  diagnostic 

4m  • 

RUN 

LSIMEM  - 

MEMORY  diagnostic 

3. 

RUN 

LIUINT  - 

INTERFACE  diagnostic 

4. 

RUN 

LIURAM  - 

ACRAM  diagnostic 

5. 

RUN 

LIUBUF  - 

BUFFER  diagnostic 

the  hardware  error 
recommended  sequence 
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5. 


PACK  PROGRAM  DESCRIPTION 


I 


PC,  l, OOP 

1  s 

a  program  that  allows  a  user  ol  MS COM 

to  yet  a 

p»  i  n* 

out 

o !  a  source 

■  till' 

s'  orod  on  t  ho  PUP 

11/03*  s 

Psl  Ihj 

Noth 

a  25' S  l.AUi 

print , 

thi  s  proy ram  i  s 

made  uj 

source 

t  i  1 

Los;  PG  LOOP , 

WRTl.l 

'  and  PGM  AC .  Thi  s  , 

1 1  lows  t ; 

act  u 

s  a 

lino  printi' 

r  by 

providing  lot  EE, 

tali  am 

number 

s . 

(NOTE:  All  e 

qui  [mv 

■nt  in  Loop  5  must  In 

'  powered 

*>.  1 

Using  l 

’aye 

1 . 

Press  Cl 

oat  Sw i  t  e 

h  t)n  Loop  i 

•abi  not 

Di  sket  t, 

■  <f  1  mu  st 

Ltt'  in  Dr  i  v  t 

1  0  and 

RT-11 

OS  booted. 

j  . 

Insert  i 

ISER' s  di  s 

;kt't  to  i  tito 

Dr i vo  1 

4. 

Typo  . r 

PC,  LOOP 

S  • 

Tin'  CRT 

screen  wi 

L  l  t  !u'n  Lie 

lormat t 

ed  a  s 

i o l lows 

t  I  LI  | 
SECN  | 

1 

1 

6 . 

Cur  soj-  i 

s  placed 

(list  right 

bracket 

o  L  L  i 

Le  1 i ne 

7  # 

Ty ;  your  lilt'  lo 

copied,  i. 

e.  .  "12 

1436.  1 

2  3  " 

8. 

Press  RE 

;turn 

«.) . 

Typo  "Y 

or  N"  Cor 

sequence  numbers 

10. 

P  l  aoe  t,A36  pr  i  nt  e 

r  head  just 

below 

tan  Cold  ot.  papet 

hard  copy 
i  i  sket  tes. 

ol  three 
<  LA36  to 
Sffiiuoncc 

up.  ) 


II.  Press  RETURN 


rile  will  then  begin  to  print;  when  complete  the  juiiiy  will 
reijrn  to  step  5,  enabling  a  new  file  to  oe  typed  in. 

To  stop  PGLOOP  type  " END"  when  it  aSKs  for  a  file  name. 


NOTE:  on  files  with  types  of  " . LST ,  .MAP"  PGLOOP  will  not  ask 

for  sequence  numbers 

NOTE:  after  the  first  file  is  printed. 


done 


step  11  need  not  be 


iSING  THE  ?DU  PROGRAM 


IT  SYSTEM  FOR  SOFTWARE 


Start-Up  Procedures 


Turn  on  main  breaker  at  rear  of  PDU  cabinet. 


3. 

4. 

5 . 

6. 

7. 

8. 
9. 


Turn  on  CRT  switch  on  (right  sice  of  CRT). 

Insert  an  operating  diskette  #1  into  drive  (0)  (left). 

Turn  on  ail  (three)  switches  on  front  of  PDU. 

A  should  appear  on  CRT,  type  "DX”  (return). 

System  should  then  "Boot  strap  displaying  startup  commands". 
Type  in  date  (.DA  dd-mon-yy) . 

Type  :n  time  ( . TI  hh;mm:ss). 

System  is  now  ready  to  be  used  as  a  program  development  system. 


10.  Diskette  41  contains  the  EDITOR,  FORTRAN,  MACRO  system  files; 
this  disk  will  be  used  to  do  all  system  functions  except 
linking  of  FORTRAN  object  files. 

11.  Diskette  44  is  used  as  a  linking  disk.  It  is  inserted  into 
Drive  0  and  invoked  by  a  user  command  file  to  link 
FORTRAN  object  files. 
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Acceptance  Test  Plan  tor  MSCDM 


7 . 1  Purpose 


This  Acceptance  Test  Plan  is  designed  to  demonstrate  all 
implemented  features  and  functions  of  the  MSCDM  Feasibility 
Development  Model  (FDM).  The  requirements  for  the  MSCDM  are 
defined  in  the  SOW  and  the  MSCDM  Proposal  (D-4645-A)  Volume  2 
dated  May  21,  1976.  Use  and  operation  of  the  FDM  is  detined  in 
the  User  Manual  for  the  MSCDM.  The  FDM  will  be  interfaced  to  the 
ESM  Multiloop  Network  and  will  add  a  fifth  loop  to  the  current 
four  loop  configuration.  Use  and  operation  of  the  ESM  is  defined 
in  the  User  Manual  for  the  ESMD,  dated  March  1978  and  the  User 
Manual  for  the  ESM,  dated  March  1977. 

7.2  Ref  erences 


User  Manual  for  ESM  (66143-1),  March  1977 
User  Manual  for  ESMD  (66146),  March  1978 
User  Manual  for  MSCDM,  December  1978 
Statement  of  Work  for  MSCDM 

MSCDM  Proposal  (B-4645-A)  Volume  2,  May  1976 
(Statement  of  Work) 


7.3  Method  of  Demonstration/Testing 

All  implemented  functions/features  of  the  MSCDM  FDM  will  be 
demon strated/ tested  in  accordance  with  the  procedures  defined  in 
Section  7.4  below. 

Specific  features/functions  of  the  MSCDM  FDM  which  are  demonstrat¬ 
ed  by  the  procedures  of  Section  7.4  include: 


7.3.1. 

7.3.2 

-.  3. 2.  1 
7 .  3.2.2 
7.  3. 2. 3 
7.  3.  2.4 
7.  3. 2. 5 
7.3.  2.6 

7.3.3 

7.3.4 
7.  3.  5 
7. 3.5.1 
7.  3. 5. 2 
7.  3. 5. 3 
7.  3. 5.4 
7.  3. 5.5 

7. 3. 5.6 

7. 3. 5.7 

7. 3.5.8 

7. 3.5.9 


System  Start-Up  and  Loading 

MSCDM  User  Language  Capabilities 

Mode  1  -  CRT- to-CRT 

Mode  2  -  System  Inquiry 

Mode  3  -  Module  Update 

Mode  4  -  File  Access 

Mode  5  -  Report 

Mode  6  -  Status 

Terminal  ATTACH  Capability 

Fail  Soft  Operation 

Demonstration  of  Individual  Modules 

SSCI 

VSQC 

DSQC 

DBMS 

OCRI 

BWBSA 

FIAC 

SDCA 

SIG 
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7.3.0  PDP11V03  Used  .is  a  PDU 

7.3.7  D  i  ay  no  sties 

7.3.8  Variable  Clock  Rate 

7.3.9  -48  Hour  ConUnuous  Operation  Test 

7.4  Demonstration  Test  Procedures 

The  following  procedures  define  the  specific  actions  to  be  taken 
in  demonstr  iti ng/test i ng  the  MSCDM. 

7.4.1  System  Start-up  and  Loading 

7.4. 1.1  Power  Up  the  PDP11V03  Program  Development  Unit  (PDU), 
Loop  5,  VT52  Local  CRT  terminal,  and  LA36  loop-connected  printer 
terminal . 

7. 4. 1.2  Load  Loop  5  microprocessors  from  the  PDU 

7.4.2  M SC DM  User  Language 

Run  User  Language  ( USRLNG )  on  PDU  from  the  VT52  Local  CRT 
terminal.  Demonstrate  all  features  of  the  following  modes  of 
operat i on : 

7.  4.  2.1  Mode  1  -  CRT-to-CRT 

7. 4. 2. 2  Mode  2  -  System  Inquiry 

7. 4. 2. 3  Mode  3  -  Module  Update 
will  be  demonstrated  in  5.4.5  below 

7. 4. 2. 4  Mode  4  -  File  Access 

7.4. 2. 5  Mode  5  -  Report 

7 . 4 . 2 . 6  Mod e  6  -  Status 

7.4.3  Terminal  ATTACH  Capability  [ 2 -  1  - g J 

Demonstrate  that  the  OCRI  LA36  terminal  (node  25)  can  ATTACH  to 
the  B7~6  Host  processor  in  loop  4  (node  16).  ATTACH  back  to  the 
DBMS  (node  24). 

7.4.4  Fail  Soft  Operation 

Demonstrate  OCRI-DBMS  Communication.  Simulate  a  node  failure  by 
removing  an  LIU  card  (other  than  nodes  24  and  25).  Demonstrate 
fault  reporting.  Demonstrate  OCRI-DBMS  communication. 

7-4.5  Demonstration  of  Individual  Modules 

7.4.5.  1  SSCI  -  The  SSCI  is  used  for  loop  4  -  loop  5  communi¬ 

cation.  It  was  demonstrated  by  7. 4.  2.1  and  7».4.3  above.  The 
Station-to-Station  Communications  Interface  (SSCI)  serves  as  a 
gateway  node  interface  to  loop  4  of  the  ESM.  It  is  used  to 
simulate  communications  between  different  system  control  sites. 
The  SSCI  performs  code  conversion  (ASCII-BCL),  intransit  queuing, 
and  packet  routing. 

[2.1.f,  2. l.gj 


[2.  l.r] 

l See  7-4.5  below] 
[2.1.1,  2.1.31 
12.1.1] 

[2.1.1,  2.1.j] 
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7.4.5.  7  FIAC  -  The  FIAC  performs  fault  isolation.  This  is 
demonstrated  by  the  generation  of  event  reports  (per  7. 4. 5. 2, 
7. 4. 5. 3,  and  7. 4.5.6  above)  and  fault  reports.  In ter- FIAC 
communication  is  demonstrated  by  the  use  of  3  simulated  remote 
FIAC  ISDCA  node).  The  Fault  Isolation  and  Control  Coordination 
(FIAC)  module  interprets  event  reports  from  measurement  function 
modules  or  from  other  site  FIAC  modules  for  the  purpose  of 
isolating  the  equipment  causing  the  detected  fault  condition.  The 
FIAC  displays  error  messages  on  the  OCRI  terminal. 

[2.L.C,  2 .  1 . d ,  2 . 1 . e ,  2.1.t,  2.1.k] 

7.  4. 5. 8  SDCA  -  Using  Mode  3  of  the  User  Language  demonstrate 
generation  of  event  reports  and  measurement  of  a  specific  switch 
capabiitiy.  This  node  requires  the  P0P11/4G  in  Loop  2  to  u-^erate 
inputs.  The  Switch  Data  Collection  and  Analysis  (SDCA)  adule 
receives  switch  traffic  data  generated  by  swtiched  (e.g.,  hUTODIN 
or  AUTOVQN )  and  pertorms  loading  assessments  on  this  data  to 
detect  switch  equipment  saturation  conditions.  Error  conditions 
are  displayed  on  the  OCRI  terminal. 

[2.1. a,  2.1. b] 

7. 4.5.9  SIG  -  Demonstrated  by  7. 4. 5. 2,  7. 4. 5. 3,  and  7. 4. 5. 6 
above.  A  VT52  CRT  ls  connected  to  the  SIG  to  provide  visual 
indication  or  the  SIG's  operation.  The  Simulated  Input  Generator 
(SIG)  is  a  microprocessor  that  generates  inputs  to  the  VSQC,  DSQC, 
and  BWBSA  modules. 

[2.1.a,  2.1.b] 

7.4.6  PDP11V03  Used  as  a  PDU  [See  Appendix  3  -  RT11  System  User's 
Guide  DEC-11 -ORGDA-A-d ,  Digital  Equipment  Corporation] 

The  PDP11V03  will  be  demonstrated  as  a  Program  Development  Unit 
(PDU).  This  will  serve  as  an  introduction  to  the  RT-11  Operating 
System.  The  MSCDM  table  and  parameter  modification  capability 
will  be  demonstrated  by  changing  a  threshold  value  tor  the  VSQC 
module.  Commands  will  be  entered  on  the  VT52  Local  CRT  terminal. 
Utilities  which  will  be  demonstrated  include: 

EDIT  -  for  text  editing 
PIP  -  lor  tile  handling 
FOR  -  for  FORTRAN  compilers 
LINK  -  for  object  file  linking 

7.4.7  Diagnostics 

Loop  5  diagnostics  for  demonstrating  the  ability  to  isolate  bad 
cards  include: 

LS  [CTU  -  for  testing  the  LSI-11  processor 

LSIMEM  -  for  testing  the  LSI-11  memory 

LIURAM  -  for  testing  the  address  comparison  memory  on  the  LIU 

LIUBUF  -  for  testing  the  LIU  I/O  buffers 

LIUINT  -  for  testing  the  LIU/LSI-11  (BLIUI)  interface  card 
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7.  4.3 


Variable  Clock  Rake 

The  variable  loop  clock  rake  is  demonskraked  by  selecking  exfcernal 
clock  Lnpuk  on  kiie  clock  generakor  board,  conneckiny  an  exkernal 
clock  signal  gener  ikor  '■o  khe  ext-ernal  clock  plug,  and 
demonskraki ng  OCRI-DBMS  communicakion. 

7.4.9  IEEE  488  InkerEace  [ 2 . 1  - g ] 

The  abiliky  ko  inkerlace  equipment.  wikh  an  IEEE  488  infcerface  ko 
MSCDM  will  be  demonskraked  using  khe  DEC  IBV-11A  inkerf ace  card  ak 
khe  FIAC  node.  Reload  khe  FIAC  and  OCRI  nodes  wikh  khe  fcesk 
programs.  Measure  a  power  supply  wikh  khe  Diyifcal  Volk  Mefcer. 
Demonskrake  khak  khe  measuremenfc  is  prinked  on  khe  OCRI  fcerminal. 

7.4.10  48  Hour  Conki nuous  Operakion  Tesk 

The  MSCDM  will  be  operakional  for  a  conki nuous  48  hours.  To  con¬ 
serve  OCRI  kerminal  paper,  khe  evenk  reporking  funckion  can  be 
kurned  OFF.  The  operakion  ot  khe  syskem  modules  can  be  kesked  by 
periodically  repeaking  procedure  4.5.  Moke  khak  for  complefcely 
keskiny  khe  SSCI  and  SDCA  functions,  Loop  4  and  khe  PDPll/40  of 
loop  2  will  have  ko  be  made  periodically  operakional  and 
aval  1  able . 
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3  .  0  MODIFICATION  PROCEDURE  REFERENCES 

3.1  So c^ware 

8.1.1  To  modify  MSCDM  Software  refer  to  the  "MSCDM  Software 
Maintenance  Manual  Books  1--3". 

8.1.2  For  instructions  on  D.E.C.  System  Software  and  utilities 
refer  to  one  or  more  of  the  following  D.E.C.  manuals. 

1.  "Introduction  t 0  RT-11" 

2.  "RT-11  System  'Jser1 2 3 4  s  Guide" 

3.  "PDP-11  MACRO  Language  Manual" 

4.  "PDP-11  FORTRAN  Language  Manual" 

8 .  2  Hardware 

8.2.1  Refer  to  "MSCDM  Hardware  Maintenance  Manual"  for  informa¬ 
tion  on  the  Burroughs  and  D.E.C.  hardware. 
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APPENDIX 

GLOSSARY  OF  ACRONYMS 

The  interdisciplinary  nature  of  tfte  present  s^udy  is  emphasized  by 
the  large  numDer  of  different  acronyms,  from  diverse  sources,  that 
appear  in  the  discussion.  The  following  is  a  partial  list  of  some 
of  *-he  relevant  acronyms  that  have  been  identified.  It  also 
serves  as  a  glossary. 

ACAS  AUTOVON  Centralized  Alarm  System 

ACOC  Area  Communications  Operations  Center 

ADM  Adaptive  Del ta  Modulation 

ADO  Burroughs  Advanced  Development  Organization 

ASC  Automatic  Swtiching  Center  (AUTODIN) 

ASCII  American  Standard  Code  for  Information  Interchange 

ASCC  AUTODIN  Station  Control  Console 

AS SC  AUTODIN  Station  Supervisory  Console 

ASU  Alarm  Scanner  Unit 

ATEC  Automated  Tech  Control 

AVIE  AUTOVON  Information  and  Evaluation  Network 

BARS  Buffered  Automatic  Reporting  System 

BBSA  Baseband  Signal  Analysis 
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BDLC 
31,  IU  I 
BWBSA 
CCI 
CPU 
CRT 
DC  A 
DCAOC 
DC  EC 
DCS 
DBMS 
DDMS 
DMA 
DSQC 
ESM 
ESMD 
FDM 
FI  AC 
10 

LA-  3  6 

LIU 

MSCDM 

OCR  I 

PDU 

PROM 


— _ 


Burroughs  Data  Link  Control 

Bus  Loop  Interface  Unit-  Interface 

Combined  tunc  Hons  ot  BBSA  and  WBSA 

Command  and  Control  Interpreter 

Central  Processor  Unit 

C a t  ho d e  R a y  Tube 

Detense  Communications  Ayency 

Defense  Communications  Ayency  Operations  Center 

Defense  Communications  Enyineeriny  Center 

Defense  Communications  System 

Data  Base  Manayement  Service 

Diyital  Distortion  Monitoriny  Subsystem 

Direct  Memory  Access 

Diyital  Service  Quality  Control 

Exploratory  System  Control  Model 

Exploratory  System  Control  Model  Development. 

Feasibility  Development  Model 

Fault  Isolation  and  Analysis  Coordination 

Input/ Output 

DEC  Hard  Copy  Terminal 

Loop  Interface  Unit 

Modular  System  Control  Development  Model 
Operator  Control  and  Report  Interface 
Proyram  Development  Unit 
Proyrammable  Read  Only  Memory 


